Effect on an iron-chelator on ascorbate-induced cytotoxicity.
We investigated the effect of deferoxamine mesylate (DFO), an iron chelator, to test whether ascorbate-induced cytotoxicity is due to iron-catalyzed oxidation. Exposing human promyelocytic leukemic HL-60 cells to either sodium ascorbate or ascorbic acid for 1 h resulted in the progressive production of apoptotic cells characterized by cell shrinkage, as well as nuclear and internucleosomal DNA fragmentation. The addition of micromolar to millimolar concentrations of DFO during the 1-h exposure did not inhibit, but rather enhanced the ascorbate-induced apoptosis in both regular and serum-free RPMI1640 medium. However, a higher concentration of serum significantly inhibited the ascorbate-induced cytotoxicity. In contrast, the cytotoxic activity of ascorbate against T98G human glioblastoma cells was enhanced or reduced by micromolar and millimolar concentrations of DFO, respectively. Ascorbate significantly increased the oxidation potential in the culture medium, and the pro-oxidant action of ascorbate was further augmented by the presence of the cells. DFO did not significantly affect the ascorbyl radical intensity and only slightly reduced the ascorbate-elevated oxidation potential. These data demonstrated that ascorbate can induce cytotoxicity even in iron-deficient medium.